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ABSTRACT 


Plow soil packed layer consisting of soil (induced hardpan) or (plow sole) is generally the result of the frequent 
passage of farm machinery and heavy machinery to carry out operations involving the preparation of agricultural 
land, cultivating, spraying, harvesting, transport and others. The emergence of this class, usually to reduce the 
productivity of the land because of the growth roots, proliferation and movement of air and water in that class. This 
study involved the performance of the DT-75 Crawler tractor with Moldboard Plow in a silt clay loam soil under 
three moisture levels and two practical speed and depth of tillage between 25 and 30 cm. one of the objectives of this 
study is to determine the impact on the characteristics of the soil layer between 35 and 45 cm. To have been 
measuring the bulk density, porosity and soil penetration resistance before and after the operations study. Results 
of the study showed that there are a significant differences happened under three moisture levels and two practical 
speed, the reduction in soil moisture content from 22 to 19 % increased soil bulk density and soil penetration 
resistance but reduced soil porosity .Further reduction in moisture content from 19 to 14% increased soil porosity 
and soil penetration resistance but decreased soil bulk density. The increasing of practical speed from 1L to 2L 
decreased soil bulk density and soil penetration resistance but increased porosity, its recommend &confirmed to use 
subsoil plow to break the packed layers and to reduce the impact of increased density and the apparent resistance 
to penetration and increase the porosity to improve the physical characteristics and make them more susceptible to 
the exploitation of agriculture. 
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:roOE 
ù | zî Oi 5+ù ZF! GIYA KEJeGf LE Nj 
+ù ĞZÃLJ_$î ùofÃ+ù "Gf Où 5leùû kp KEE laPÛf 
E fi! UF 2 3FKU FP || !RLE NRA yê Ga 
. +GÎ ù!f Gb a! KHOI ZK! AGJA oKO5|| !R 
3 ùğjok Où Zfee!f UĞRLF +LHIÎ A A Yefeadft old 
yù E AMdf yf yS LE taj lasBf FAH 
ye ynÛ +ãzjez!î KF RJ CF JGR ÖFigqtnF 
Mö +i YA UB RLF EA Ozfee!f yatf CF 
Ö5 I@Rf alr ok KÛÃ LJ az EPR Ûf 
UĞRGU ùf I ù!gi gt A+ùzfee!f ¥ aüRf KE 
az +E +L HK GAZ LEAF PR OY Gd 
ZZ OA GFHIPANGA teRf E 2 SY IMOHIDHZ 
tùreRf KG RK (5)G5 CAF HtaoA OFArif YEB 
† aùolf KG! ZeeDD' af yüz fA !FoKK EO) 
f ùo!f KÛF +ù+eoÃ î afÃ gÈRA1Ê RA BARA 
HEPO ÛF Lp. (6) +eRf KG OSGI axK GBA 
tùFiKK Gide Ci UD fee !f KÜUA LJ Zerd 
Î ù! fh ö+zfee DDS ã aPÛr KOA U' af 
GF ùidU PS GH PND GFF Ge@AtleRf f 2 
YFTüK( 3)KfefBD Serd emf AjEOFEA 
tùeo!f KG fekî 1n +T A adt KU 
Lù zf T ZAF OEFPR fA lz KjAj! KIS 
Lf doi af KEŠ yüP ûd U ZA E4 yoijA 
Ci 5f Np! rG +eRf LAK GAZ KGAD!f Cze 
ET A ad KFUF anpk KEHUY IHNYAZE K 
|| ùğ3AÃ le Ö5!Zeo!f DEK. ( 3) eof IRE Kok 
lÛTEHX# ù RND!f GEE U FPL Û f GB CANER 
NER] ùZZAÃ[ olf Lc .(1)4PR df+!ÛF YT oA 
GFP JA ¥ ùl E ùf ai SPEHZFEO!Î LANEY 
tùreRf adr okK GOZ Şangyd#ŞeoDIYE dF K fed 
Hossain 2ĞTD.(13) +ùdëia#kce 2 eb Š5 
KfeddıKLA#IeRf adr oKK GOZ GZ !q(12) LÃePfA 
+ùdëîdZùte +e K&R dfiz KarDéJkg!+ PZ 
Oi Stop ù!f eedzfeHA H2Z Ked iFPR Go 
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Il ùLBZjZ Nal .+êzfee!f KET Gang EDYlof 
YRbÛNE r HjZANGA +IeRf 5 O E +H Kedî 
TA adî BZA KF ary OGEA GNA ZOK 
U ùP Î ù!qî OMEHEDG !f 4RO OSleT]!f LFA 
1teo U PIfjI OS DEA GEeAK A KE df HOD 
+ùleRf tù 2 ù Ek. (11) GRA +eRf O5 CAE 
+ùeRf YÃù L2 üPES Zfee!î KG GenÜ +E 
Î ù tù! LDI4) OGizf fnA A5. (2) GEF 
KùIg +p +5 !nzd#lek Ö5K GDF || BËfenÜÛ 
+ù fee lf LiF BUG 19 ÃoLj AQF Ö5 
Voorhees Ginikërp OùRf KGfeff o FoUPPR df 
LÞÃAÎ ùZRı kk eù!f tnep Lf I !q(16) LFEPA 
Kfeu dF zA ù leRf 1 ZEBNGLHAYDACK afen!f 
aftùn!î +Z@ LF iu 5E CH Ufok afen!î akedz 
Benites 2a@D(15)treRf x dK OR +!UF KG] fAok 
1Ã KÛVAÃKJfzdE GÊPR f LO !ç(8) Michele A 
Jù HZ Gre EA! I ZG eA 
Rd xb A FE GE NK ÖBYLSKEUF 
!ZÃeedf yî Gd UEG;CSU FY] 1f 1 fA mf 
Î !glaPUf Azf O5! Rfolf KEJfEGf U zhKnjf Gb 
5 Hf yOHIEDZEPND! 1 Ff OSYT GY Rf 1H0Z 
L$(17) Wolkowski @ınÃAfg5. OpAFydAf Er 
yù din öZez!f KERAKNEHjA KÛÛAÃ LJ EPR f 
5 # +oRF +eRf O5eEf Î fT BLD 10 TfYT 5 
+ùz YT ùoAÃ!t ®NpD! + Ff @A Z60 I YT 5 
HPPR f LO f (13) LFePfAMckenzie af .+reRf 
LH +ùI@Rf E 2T ù!gî Dö! zee! KÛÛA LEO 
z ep fû]! .+ùkze!f Gi Ehffpùöf eûù!f ãÃR ùdZ 
+20 +nSL}IeRf E 2 (9) Lipiec A Hakansson 
1E HATONpIS Ff = Ghf af LE fAEA LEAF 
Où 5K GE ù d+ DLL FAA 5 ferpü! +reRF + rok 
.+ùRfE 2 BE yûdU Plt Lf FEAF Y aff 
JIA+T A adf¥kt feodtKok+|S LD !qfegA 
Ed yû lg Rı!f UROIf fo! Kok GZ} !q GEE dZIULj 
2 FNL .(15 UMA Aij G5atÃ GSK GEL am 


2010Û129- 124:(3M11 - REpYJERYFHE! NSIERMD Z 


{ fod PRT f 2K Rok! !AGAANIR fegf IHN 

DT- 75 2 a ùdFafeùn!f yd û| f OZEEf Cocoa 

KoktzgAf IRI (plow sole) +Ofeodft|REF i FZ 

+ùpÛûzÃ( leTEO#ZXeodغ+‎ [RIF KoA t feodf O 

|| ù BEFPR f AZ tef tre +A eof tz NJ !R 
. YkPz +5 1nad#reK OD! Bid (oAtf 


tûloOgOBtzgAf yAo!f foDOBHenRf KR 

DA Ãa Ö5Gesl f leROZAeedl f 1 Hf YR OD 
yv ùhkjdašğfATùz leÃA[ rek KG KIRD š IB'!f 
BınÃfAÃ (7) ASTM +|®U 5 Atl Lf RifoR 5 GD 
+AXÎ !qylof Dp.+ Pz +435 +nadzleRf tf LjLD 
+ùZÃiAÎ !oY@py DJA !engf KfeetaK DEKE 
GEM dKù ofeK ORf +e! 1R0LK DEA ê je GAD 
(%15- 13)Ã(%20- 18)Ã(%23- 21) :OUGiùù# 
Î ù!gz aıJe e JF Dp. (%14A19A22) GFK 
+ZÛ \ 3.71) 1L +o +Z@ !f KD RAGLAN 
yù#! KfeeùtdFA1AyAÃĞ( +ZÛ /#6.37) 3LAÃ( 
25- 30 Sù@f yfedPEPF HK. GTZ +ZeÃd¥za 
45- 35) +ùdfeodF+ù |FOf OU 5GB aA yBDÃZ 
FAR f U az! ePA zadl jhDš +EdZK+tek(DZ 
+ùrenRf ÖO5KoPPR f .+1Şeo!f 5 KE afen!f 1Z 
+ğFATùzI KĞZ@If BEE K5 A! |TIgE AÛ 1]#U 
fhznYz duj) YEDÛF fo T !oylotf Ol HZ Diff 
2 ùnê || aK DX Y û Kytgzylolf yÃo 2 ff yo 
) JAÛf Gùn!î Rıg-jtùrkwe!f 1npljack df = if yaz 
+ù fo LZ trie! yA[ Ã ûz (Î AÛ +O 
Î Zt feodjÃ afenf ad KHE ® (%23-21) Î AF 
Ff LAYE > peed !zZ2 JA 5 EK feetdf 
+ù +ù dfeod# +ù |KDXferpÛF + f 1 E dj 
k( +XeodF+|RIf KofAt feodf O Kok+zgAf 
+ùreDDRve!f ã fod yAùT A fM IenRf atk 
- 13) ã3؛R‎ BHAT Ã NJ !HAÃ(% 20- 18) ãÃR dZ 
Pal df \RHLEICHIFOIAGC, og\FRE KIA (% 15 


Î JHENÎ JE 
1+ORù dA + NPS Ef LI > Pp IZHIENRf yp 
: 18Û KÛgEQES 
EBE a ES ai (7) 
at 
: 1f ® 


(SBulk) =@DHPNDY 4F 
(gam) LPHEb rgd! reRf 11 + B= MS 
(Cm3 ) ÖOzUFf GFHpOBPF! ORF DB = VTot 


TPORY = 1 | SB 
rk 


j0 ا‎ (18) 


: 1f © 
(TPOR)= +P! ORA 
.YfzQE(2.65) +reDZo!f + Ff = P ds 


Ouozudt feùodft ùlenRf anf O5yoR f 
U eùzjÜyT ù!f OFPRA PL N4- 35 YüÛ|f OZEf 
yÃùo 720 kgt feùoadtù RŠn240 +£ DYGTIf 
2 a ùdafeûn!î ANjIRER dt aen!f . Z35 A ¥ 
+dGî ùo lefi|h41 C ù A || aodğytpidaDT- 75 
4.35 afeùûnf yA ÜKGÎG Ûr ÖzEB ÜLF o 106 

. az 


RFI FE 
:Hf FUFIERIFE- 1 
Heo! fig tef KÛfzdzjh2 ürPÛF (1) yAfn Lj 
Kef Rot ù SfeodF! |KODKENPD!f + Ff O5 CPO 
Î ù!g1.64 LHZIL Î AF!ZA DICDZPNDY 1E 
LHEIRDARIE! 3R dU PYjAZ * RZ R1. 72 
U GFP gIZ FaındXKu: ù PIfj GIHA % 19 Î !q22 
+ù RNP +ù Ff KEE Fo% 14 Î !qûOkxe!f ã AKodF 
2L +dqf +z DÎJH_jÛT! yT o pA ÜDNZ/RZ1.66 
DXA.65 Î !q1.68 LHHIODZEND!Y + FF Ku’ PLR 
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Î ù!qDZ4 Î !q19 Ljl#reRf +K etzk Az 1.62 Î !q 
(ê LD !o|| ROSY ff fêz fA. OAR Û Z422 
GidiEIEDIDYÊS || Gof yREEDARKXEY šã Hod 
.f aù!f tù yj Û Gir zh ZA Ff 5 UelfjYFj 
Cdl FBE aDZi PEo!f 5 AS! KE! êh FA 
f atùdgLpdyû RAK GE QE DEdyzTê HÊZ 
At ùod CA NI Hf > aA Uzu !f YfpriERf 


Î HENÎ JHE 
/D}# 6.37 Î !q3.71 LAFUoO +z f ê LPDLjRA 
Î ù!g1.64 Ld #@Np! +f U PY !oK f 1Z 
LD /R>1.68 Î f1.72 LPK°DZ/R>1.62 
19A22 +ùdkue!f KER dhNZ/ RZ1.65 Î 1.66و!‎ 
lfBiê LDÎ ù!o|| ù!RY o pzAÃ . OAR Û ZAR 14A 
Î ùZADIAdQE ydaf l5YyRKÎ !gi fokt of za f 
tdpPO5CXSGHEIERA! feodtyIpL pH OfeodFt [FU 


( 11A4) LIYE A d04 !RS $5. + ENDS + Ff LD! (1) yJAûın Lb .( 5ÜÛ2) KGa JP 
.YURNDY FF OHANgAFPIK afenDKio +z DZ 
.( 3!e\!3 NGHIRA RAFIIRIFÎ 2 HDFEFUFE INFHFFGLD ABF .1 UN 
iE ااا ا‎ (2%) Î GUHENNENE 
2L 1L 
1.63 1.62 1.64 22 
1.70 1.68 1.72 19 
1.66 1.65 1.66 14 
0.012 Dۍ‎ %5 .Dã.D 
1.65 1.67 Yfzd 
0.016 %5 .Dã.D 
+ù ze! +OLU PHjAZ %37.8A37.3 Î !q @DZ :HHENE 2 
Ou5tùlğd# ULE prA I !f (I !R EA. %14 I !g to tze JA +RDEf +RpLLAIZHH! L(2) yAEn Lh 


U z1 Gir zh ZAIeR 5 E 5 elf I ZC SHIER 
O! RES Gjı T 2 tùn&L} ù ®NpD!f GE LIFES GE 


U PI bùioüökqK GF ù dF! GÛ LSA PIK 
1L +ùdof +Z@ ùD% 32.2 Î !q% 38.1 LEAF 


.( 14A2) Goat If ÛZ 2L +dQf +o !z@ DZ 36.5 Î !q%38.8 LÈ 
KEBIZ GHA 19 Î !q922 LARK +pLU FY 
. (%) KHERIEDEz HDFERUFE [NTGHFEFGLP PBF .2 UNL 
iE E EE (%) Î GHFENNENE 
2L 1L 
38.5 38.8 38.1 22 
3.5 36.5 32.2 19 
3.55 37.8 37.3 14 
0.62 | D3 %5 .D3.D 
37.7 35.87 Yfzd 
0.50 %5 .D3.D 


127 


2010Û129- 124:(3M11 - REpYJERYFHE! NSIERMD Z 


‘SHI IAIEFDS 
FPdtıK!IëoE!f ã Kod D3) JAN LAO 
+ù AK EEF |! .5foPü! +reRf 1 OAOBEAzAdZ 
2041 DF 51 Î !qD48 I !q41 LAS fei! +reRf 
+Z@ ùDÃZzt 48 Î !q46 Î !q38 LÈ 1L +Z@ DZ 


Î HENÎ JE 


DA19 Î !q22 LPH! +L PHOZ 3L +f 
HDL PHL !opedl| RLf Of TÜ ZAR 14 Î !g 
Geù [DL NISù Rf UpIGE I !gi fF! DIRE! 

.(13 A4) . Gf GApLHBeSCPEIERf 


.(!3) SFHOÎENRFDÎz KDFEREE INFIELD BHF .3 UN 


+ FO XSfeK!+ dof +z DEF Î f NRE aK 
41 L> fopü! +eRf 1KFAZK EFeF H 5 fopü! +reRf 
48 Î ù!q51 L2 DXRF 46 Î !q48 LHKRF 38 I !q 
DA19 Î ù!q22 LECE! +pLU' PIHjOZ 2 DIRE 
Gê LP ù!q|j| ! RYT zk. OAR I ZAR 14 Î !q 
to®T Î ZADAF yazî GFA !g fok+Z2 1f 
GAA UGAAE 2 @ +T SLIP eR 
.(10A5 )5fapû! AYRE 


KOŞE3j Î z JY üU QF! Î HEL HFEF FEE 
چقا:‎ 

L +eRf HEP U PHI E AZ NIAR Lj 
NIY aff IHNjO5(% 20 i !f 18 ) Gj T AF Pfo!f 
yùû|KOÛRf | FOI OB! ãzfee!f KEODZO fekî 1 fo 
Gb fEfeK OYA! feod Kok + zAA +eo!f +] Kok 
Ginbyù|Ã š fû PÛF Û Ã1ÊNBI GEF LIYE BF 
Zell LK BIZ Qur fA yT !R LOU + Ed 


iE E EEE (4) Î GLHFENNEOE 
2L TIL 
39.5 38 41 22 
47.0 46 48 19 
49.5 48 51 14 
1.62 | D3 %5 .D2.D 
44.0 46.67 Yfzd 
1.44 %5 .D2.D 


Y1 oA +zgedf YA f EPR GOT ALjl !R tini eo!f 
I!RIF. YU GE OR ue!f ã Hodikû ! fee !f 1 af 
f E aK! one PZKEJep Gen T1 ALj 
tù|ë KùoktùzgAf KFUf O5KÛĞ DPPR f KFARj 
RıofÃ š > Î ZA zok Rf SUBH A PA! feodk 
1êzfee!f KÛA Lob ZÃedaK fed a2KLFE ùu 5 
1 RohgenGhSùT Aj +oSE K éOZBGIIEp AZ 
YfpK ORA Lj¥efe df ytpL Bak ORF 1O INF fe8 
«UF 2 zr A5 fe yHEdLIREf 


: pg HH 
ağêıKk 2000. LU Öù ZZ Fref UO - 1 
. tPF ya GOFU 2INE OS! | SE eof 
tù Zfee!f tù A özfee!f +H NpÛaR nd3!e 
. fez 1 RA fe zdAÛ 
Gû d2fen!f GE 2000 . Me 13 od 2Û OE! - 2 
Ot dft feodfydOzEf ypf ARMF 399 +a 
ÜrùRDZ Ef KE] f U zhyd EPPA ÖzERf 
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Ûr ù Zfee!f tù pA + Zee! 11H NpUÛZR nd2!Ge 
59 f Y5fezlf {eA ffe zd 

.2003. O ù Hf yAFNFDAf A DEY FB UOGEF 3 
adt ÛF + DAFARo!f +Zfee!f KEK U’ z1 1 leRf BHZZ 
atî Û! +dezf 1Ji Ü(2003) yAÛF ffzf .Ozfee!f 
.43 ù36. LJ f tRArjk Uber! . Cree AEA 
Feùn!f QFEf .(2000) .2 uUBROFÎ > feSDgf ù4 
ARA Yùüù|!f OZER + feodt ydDT- 75 2 A df 
AR nd! .+ODIKEf KE !f U zhO5GpFK 
mz ùzdA UùZeelf ti RA Ffee!f tH Np 
.69 f Y.5fezlf RAN 

û dZfen!f GFD2000 . Yf FB +I a OPE - 5 
YüÛ|f OZERf Oocodtt feodtydMF 4260 LJ ¥os 
UùreDZKEe KE] !f U znO5EPPpHK A 134 
ùzfee!f tip Bù zee! 11H NRpPER n2! 
.59 f Y: Sfezf OA UHfEN ZA 


I¥a5d GBfenf GPD2000. 5E fpoedãz 2© - 6 
U ùzhyd RBA Q GF e©!f + faodtydMF 42 60 
+ zfee!f +H NER nd4!02. DIKES KEI 


.58 € Y5fezlf HRAGRUEFENzAAÛ! zZfee f 1BI 
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